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THE ETIOLOGY OF.CHRONIC ULCERATIVE COLITIS

INTRODUCTION
Chronic ulcerative colitis became interesting to me when a
freehI118.n medical student whom I was assigned to examine gave a
history of having had the disease.

I proceeded to search for

information concerning this disease entity in my standard medi
cal text books, and I found them to be lacking almost entirely
in information on this subject.

The periodicals were my next source.

Theae proved to be most fruitful, but they were confu�ing.

This

confusion further stimulated my interest in trying to reach some
definite conclusion in this maize of uncorrelated literature.
I have limited my search to matters concerning etiology only,
because unless a definite etiological factor ,can be found, the
therapJ. of most disease is usually inadequate.

Thie disease entity

is certainly no exception to this rule.
The purpose of this paper is to present, without bias, the,
main past and present etiological theories an&

to attempt to

correlate them in such a manner that the reader will clearly under
stand the situation as it is today.

DEFINITION
Chronic ulcerative colitis is an inflallllllatory disease of the
colon, and it is of undetermined etiology.

-

.

The disease is charac-

2.
terized by a tendency to run a long, continued, chronic course
accompanied by periods of acute or subacute exacerbations.

The

principle clinical feature is diarrhea with the stools varying
from 5 to

,o

daily and containing blood, pus, and muc@ue. Path

ologically, the colon appears to be hyperemic, and numerous ulcers
are scattered over the mucoeal surface of the sigmoid and rectum.
The roentgen rays also present a typical picture of a hyper
active colon with loss of norlllB.l haustrations and a pipe-stem
bowel.

These changes may lead to severe and permanent abnormal

ities of the structure with a disturbance of function of the large
bowel.

HISTORY
The early history of this disease is quite interesting • .
Sir Samuel Wilke and Walter Moxon (1875) were t he first to describe
the pathology of ulcerative colitis.

They pointed out that it

was indistinguishable anatomically from dys-entery.

Thie point

is interesting because this idea is still held by many investigators
today.

Hale White(l888)

gave the first complete clinical picture

of the disease in hie report on 11 cases with primary colonic ulcer
ation only.

He introduced the use of the sigm�idoscope in Ge.y 1 e

Hospital, London, and observed that the ulcerations tended to run
along the mucous membrane of the longitudinal muscle bands of the
colon.

This observation is the basis of the muscular spasm theory

of etiology today.

White did not believe dyeentery was the etiolog

ical factor concerned, but he stressed the point that this condition

3.
was preceeded by congestion of the intestinal mucous membrane, a
catarrhal condition.

Simple ulcerative colitis, he believed, may

arise from a follicular ulceration.
Flexner(lsx:>4) found bacillary dysentery organisms in a large
percentage of children on the Eastern sea board who had diarrheal
diseases.

Allichin(l909) wrote about the pathology of this disease

and emphasized the unsatisfactory name of the condition.

Hie

report also narrates his 1885 exhibition before the London Pathological society of a specimen of colon from a case of this disease.
At this time, he called attention to features which he believed
distinguished this condition as a distinct disease entity.
Hawld.ns(l909)

expressed the belief that

II

the pedigree of the

disease can be traced to the bloody flux of Sydenham in 1669. 11
Baseler(l91�) spoke of a chronic form of dysentery due to B. coli·
coamunis.

Thie early picture is given to show the variable ideas

that had arisen from the time of the 11 birth" of the disease to
the early 1920 1 s.

The picture from 1920 to the present time is

one of definite experimental attempts rather than mere suppositions,
and this discussion will be handled in the main body of this paper.
ETIOLOGY

Predisposing Factors:
The fa ctors which predispose an individual to chronic ulcera
tive colitis are best classified as:
1.
•-

Those that may be associated with the onset of the dieease itself.

2. Those which seem to precipitate exacerbations or the
recurrence of chronic ulcerative colitis.

4.•

Laraon (1931) presented a summary of significant points of
hietoriee of 2;3 patients

with

chronic ulcerative colitis seen at

the Maya Clinic in the year 19;0.
Sex: seemed to have no bearing on the incidence, since 100
of the petients were males and 1;; females in tareon 1 s
aeries.

Lynch and Felsen(l925) had similar ratios.

Age: in Larson• s aeries, 17; cases (73%) were between the
ages of 20 and 50 years.

His youngest patient was 22

months, and the oldest one was 73 years.

This showed a

disease activity of greatest degree during the prime of
one's life.

Goldsmith(l939) confirmed these findings.

Nationality and Geographic Distribution:
were

not significant.

these factors

The figures correspon·d., · in general,

with the general population and registration at the Mayo
Clinic.

Lynch and Felsen(l925) could not elicit any

evidence \hat the disea�e was an infection of epidemic
or endemic nature.
He redity: Lynch and Felsen (1925) noticed that this disease
seems to attack run down, debilitated, and insane
persons,

with

a frequency that suggests the poss

ibility of some und'erlying constitutional factor.
The freshman student whom I examined gave a family
history of an aunt and a first cousin in his
father's family as having this disease.
Dukee(l931) adopts the

view

that persons suffering with

chronic ulcerative colitis are botn with inferior intestinal organs
which show an unusual susceptibility to trauma and diminished re
eietance to bacterial infections.

•

5.
Larson (19)1) etreeeed upper respiratory infections, namely,
influenza, head colds, and w re throats as the main offenders in
opening a portal of entry for organieme reeponeible for colitis.
Theee infections were factors in ;8.2% of hie cases.

In 22.;%

of his series, he etreeeed the factor of reduction of the local
resistance of the bowel through trauma, infection of the colon,
and a long history of constipation treated with many laxatives and
enemas.

Bargen(l928) con.firmed these ideas of Larson.

Bargen(l9,0)found that the dieeaee developed in 12 specific
cases poet operatively on the gastro intestinal tract.

Thie

indicated that the causative factor wae present at the time of
the patient's surgery, and, poet operatively, another factor was
brought into pl�y which caused the etiological agent to become active.
Hurst(l9)1) found that achlorhydria wae present in 25% of the
cases, and he presented thie fact as a possible predisposing
factor.

Bachman and Bargen(l940) again studied the predisposing

features of thie disease, and again they concluded that they held
with the findings of tarson(19;1).

Other possible factors, such

ae neurogenic elemente,will be diecueeed with specific etiolog�
ical factors later on in the paper.
SPECIFIC ETIOLOGY

The incidence of chronic ulcerative colitis has become eo

•

prevalent today, that it has stimulated a very widespread interest

among the medical investigators.

The great bulk of this work has

been done in the bacteriological lines, but more and more spec
ulation is now being acted upon in the psychogenic, dietary, and
allergic fields.

The la tter,- as yet, is more or less in the infant

6.
attge, but it presents ve�y interesting features.

The patient with chronic ulcerative colitis presents such a
morbid eight that every effort has been made and is being made
to establish some form of definite etiology.

By doing so, the

way will be paved �oward the production of specific therapeutic

measures which will cure all of these unfortunate persons.
Foremost among the etiological theories today stands the
Bargen diploetreptococcus, and the theory that chronic ulcerative
colitis is a form of chronic bacillary dysentery.

These two

theories represent clearly two schools of investigators.

The

former is supported mainly be Americam investigators, and the latter
is upheld by British scientists.
Bargen 1 e Diplococcue.
J. A• Bargen(l942) published-an initial report of hie invest
igations on the etiology of chronic ulcerative colitis in which
he attributed the etiology of the disease to a gram-positive,
lancet-shaped, diplococcus which reeenbles a pneumococcus and
which grows in two 's and tour's.

Thia fiFst repo!t taoulated the condition of 22 patients
with chronic ulcerative colitis which were observed in the Mayo
Clinic from December, 1923 to June, 1924.

The smears obtained from

the rectums of these patients contained a gram-positive d�plococcus
and a gram-negative bacillus in predominance.

Bargen performed

an intravenous injection of a culture of these gram-positive

•

organisms into 190 rabbits, and 56 of these animals developed
lesions in the colon resembling chronic ulcerative colitis in humane.
Bargen (192�
extensive data.

published a second article which contained more

He found that this graIQ-poeitive organism contained

7.
a capsule--lilce the pneun:iococcus but was not bile eoiuble.

He iso

lated thie organism in 80% of his cases over a two year period and
found this organism only once in a norlll8.l colon.
Bargen(l927) published still more extensive and quite con
clusive evidence.

This report covered the period from January, 1924

to January, .1927.

In 266 cases, 189 showed the Gram-positive

diploeoccue in pure culture.
intravenousiy

He then injected this pure culture

into 459 healthy rabbits, and lesions characteristic

of chronic ulcerative oolitie appeared in the colons of 13 of these
anilJlale.

Severe diarrhea wa·s present in 137 of them,- and this gave

a total of 268 animals who showed some evidence of the disease.

In

dogs, he received the extremely fine results of 25 of 27 dogs
injected having developed lesions.

In this report, he further

supports hie bacteriologic findings with some therapeutic data.

Of

200 patients treated by specific, gram-positive diplococci vaccine
from years 1924 to 1926, 153 (76.5%) were clinically well or had
remissions and 40 more (20� were called 75% well in that they still
gave protoscopic evidence of the disease.
B8;rgen(l928)_ speaks of chronic ulcerative colitis as a

definite disease entity due to an infecti.ous oacterium.

Ina

course of 18 months, he found 5 patients with diploetaphlococcue
in their blood culture.

'In 19�0 he found that the diplostreptococci,

in all essentials like those isolated from rectal lesions, have
been iaolated from periapical abscesses of teeth or from· buried ton
sillar abscesses.

Cultures of these, when injected intravenously,

have produced better in rabbits on a vitamin free diet for ten days.
Bargen, in this article, presents the method of culturing this
diplococcus, the details of which may be found by referring to this

8.
last report.

He emphasizes repeatedly the ditficultiee of his

method of culture and stresses the fact that his suggestions must
be adhered to carefully iri order to obtain resalts.
brain broth was the culture media used.

Dextrose

The organism obtained in

pure culture is lancet-shaped, slightly larger than the pneumococcus,
gram-positive, and, from early sub culture, never appears in smears
a s more than 2-4 diplococci in a group.

It appears as a fine,

translucent colony in blood agar, and it ferments dextrose, lactose,
saccharose, maltose, raffinose, and lalitin, but not insulin as does
the pneumococcus pneumoniae.
These reports appear to be extreaely convincing, and the
reader probably wonders why he must continue further.

Like most

undecided problems, however, there are rather definite fields of
argument, and Bargen 1 e work may be included among these.

First of

all, I would like to present confirmatory reports upon hie work, and
then the dissenter� will be given full consider a tion.
Evidence in favor of the Bar.gen diplococcus will be offered
both in the bacteriological and the therapeutic fielde.
found the Bargen organism in pure culture.

Logan(l926)

in four cases and

reproduced the lesions in animals with the intravenous injections.
He even produced lesions in animals with the seventh sub culture
of the organisms.

He believes that the bacteria have an elective

affinity for the colon mucosa.

He found, as did Bat'gen, the diplo

coccus in a focal area at the root of a tooth and on en ex cised
tonsil •. The disease was relieved after the removal of these foci.
Buie (1926) worked in association �ith Bergen and also independ
ently.

He,toot was successful in finiUng the gr8.lll-positive dip-

9.

lococcus.

He ala

stressed the finding of diplococcus in cultures

of infected tonsils and perapical abscesses .
Soper ( 1927) found Ba r g·en I s diplococcus in 16 of 32 ca sea.
Wendkos(l927) treated two fases of chronic ulcerative colitis with
Bargen 1 s serUJl with great success.

iiia c J.~aughton(l928) obtained pure

cultures of gram-posit~ve diplococci in six cases.

He prepared

vaccines from the cultures and received pr omisin g results.
Horgan(l929) reported 5 cases of chronic ulcerative colitis
ranging from mild to severe types in which a gram-positive diplococcus was isolated.

He used the vaccine and filtrate therapy

of Bargen and received com lete relief of symptoms.

Frodkin and

Gray (19:30), in a survey of a series of 15 patients with chronic
ulcerative colitis, isolated the Bargen diplococcus in 12 cases
from the colonic ulcera t ions.

They were also successful in pro-

ducing the lesions in rabbits after intravenous injection .

Ther-

apeutically, 10 patients showed remarK:a.ble improvement ooth
clinically and anatomically after vaccine tnerapy.

They concluded,

as did Bargen, that chronic ulcerative colitis was an infectious
disease caused b) the gram-positive diplococcus.
Kracke(l930) isolated Bargen' s organism in stools containL1g
blood, mucous, and pus and not in stools different from these.

When

he adm i nistered the vaccine prepared from this org~nism, he received excellent results.

Rouse(l931) supports Bargen and has great

success with the use of the vaccine therapy of Bargen .
Garrod(l931) isolated an organism in 11 cases which was
identical to that d ~scribed by Bargen .

He regards this organism as

Of eulOl.'1~.l.~al. lJl.~l!"lce.nco for tho t'ollowing res.sons.

I quote:

10.
"l. Could only be found by his mehhod form material obtained frOl'.ll
tha actual ulcer.
2.

Could be demonstrated in great numbers in muco-pus of ulcer.
( this fact not presented by Bargen.)

; .

Agglutination tests were positive in; out of 8 Gases and
negative in the normal."
Buie and Bargen (19;;) isolated 815 strains of the gram

positive diplococcus from 1,100- patients with chronic ulcerative
colitis.

500 of these strains were injected intravenously into

1,000 rabbits, end lesions resembling those of �an were found in
65% of the animals.

!hey iEalated the organisms from the blood

stream of 8 patients acutely ill with chronic ulcerative colitis.
The intravenous injection of rabbite with these organisms gave
the same positive results.

The organism was also found in tonsils

of 100 patients with chronic.ulcerative colitis, and animal
injections again gave the same results.

Ten patients who didn l t

have the typical picture of chronic ulcerative colitis, but only
diarrhea, also yielded the organism. Two of these pati�nts
returned at a later date with a picture of early chronic ulcerative
colitis.
Joiner(l9;4) cites two cases where the Bargen organism was
isolated and treated with autogenous vaccine with good results.
Howe(19;5) found the ijargen organism in 12 of 1; cases and defin
itely believes the organism to be the exciting factor in chronic
ulcerative colitis.
The affirmation picture ie almost as convincing as the orig
inal investi�tjive work of Bargen, but one must also evaluate
the negative side 0£ the picture.

11.
Brown(l925), after a etudy of 12 cases, found the gram
positive diplococcus in only one case and a streptococcus with
a diplococcal arrangement in one other case.

He concluded that

the protean nature of the findings was against any one specific
bacterium being considered as the .priary cause.
Paulson(l928) says that Bargen made hie vaccine from a
primary culture which was therefore a mixed vaccine or filtrate.
He further etated that Bargen 1 s good results were obtained after
varying but long periods in a disease which characteristically
has·natural remissions.

He also states that Bergen's patients

received treatment in addition to the use of vaceine therapy.
Logan(l926), however, produced typical lesions in animals using
the seventh sub-culture

of the dargen organisms.

Neebit(l928), in a study of

77 cases, isolated Bergen's

diplococcue and had some success with hie vaccine therapy.

He

also noticed, however, that while wstching the culture from day
to day; the colonies which at first were composed of' grampositive diplococci later became colonies of' hemolytic streptococci.
He stated further, however, that th is transmutation had not been
confirmed in a sufficient number of cases to warrant the definite
conclusion that it is an invariable phenomenon.
Thorlakson (1928) believed that the Bargen organism is not
specific for this disease, but it is rather one of the predom
inating secondary infective organisms.

•

Dukee(19�i) says that

Bargen'e diplococci is found also in other types of ulceration
and in normal people as well.

Hie intravenous injection of rabbits

gave an experimental disease which did not resemble human ulcer
ative colitis.

Hern(l9}1) spoke against the infecti vity of the disease and
said that Bargen, in 1928; admitted no evidence of this.
Jackman and Bargen(l942), in a review of the records of 900 cases,
found that in 17 of the!Jl (1.8% two or more members of a family
had the disease.

Two sets of brdthere who slept together con

tracted this disease.

They stated that the rare occurrence,

however, tends to speak against the infectious nature of the disease.
Hern(l9}1) spoke of the inconsistency of attack. of the Bargen
organism on the mucous membrane of the colon and further stated
that this inconsistency, itself, ma�ee it hard to believe that
it is the etiological agent.
Rafslcy and Manheims(19;2) are of the opinion that the Bargen
diplococcus is a strain of the enterococcus group.

They could

not find this organism in the majority of cases as ·did Bargen, and
they also recovered it in cases showing no ulcerative lesions.
Baesler(19;;) studied 50 cases bacteriol gieally, and he suggests
r
that the so called 11 Bar6en bacillus" is not the etiological factor.
He states that this organism ie indistinguishable from the gram
positive enterococcue even in a sub strain sense, and by itself,
it possesses no inherent pathogenicity.
Hurst(l9;5) believes that Bargen 1 s gram-positive diplostrep
tococcus is simply a form of the normal enterococcus present in
all stools, and that it is also found quite frequently in the feces
of normal individuals.

#inkeletein(l�7) states that what Bargen

has described is probably a group of eecond�ry etreptococcic
invaders.
BACILLARY DYSENTERY AS AN ETIOLOGICAL FACTOR

The theory that chronic ulcerative colitis is a form of

13 .

chronic bacillary dysentery is upheld mainly by the British
investigators, along Vlith a few Canadians end Americans.

Wilks

and Moxon(1875) stated that chronic ulcerative colitis was ana tomically indistinguishable from dysentery .

White(l88d),

however , did not believe,from his observations, that this condition
was a form of bacillary dysentery .

Flexner(1 904), however,

found the bacillary organism in a large number of children with
diarrhea.
Hurst(1921) introduced antidysenteric serum with some
success.

Dudgeon(l)23) isolate~ the Flexner bacillus in two

cases of ulcerative colitis from material obtained from the surface of an ulcer examined through a sigrnoidoscope .

Thorlakson(l928),

who is a prominent Canadian investigator, believes that ulcerative
colitis is due to infection of the colon with bacillary dysenteriae
and really should be regarded as a form of bacillary dysentery.
He seemed to ha~e success with the use of serum obtained by
injecting animals with the Flexner bacillus .
Hurst(l95l) stated that the sigmoidoscope picture of amoebic
and bacillary dysentery were quite distinctly different ,but
the pictures of bacillary dysentery and chronic ulcerative colitis
were indistinguishable.

tte·stresses also the extreme difficulty in

isolating this bacillary organism in chronic cases .
Mackie (1934) found that 42% of 83 unselected cases in
New York City presented , cultured for serologic evidence of
bacillary dysentery .

The dysentery bacillus, itself, was recovered

in 20 . 4% of these cases,

Crohn and Rosenak (1935) used poly-

valent antidysentery ser~n in the treatment of chronic ulcerative
colitis with success .

14.

11~uch difficulty has arisen in isolating the Bacillus
dysenteriae or proving its presence by serological means .

Felsen

(1955) concluded that non-specific ulcerative colitis is a chronic
stage of bacillary dysentery after he succeeded in obtaining
positive agglutination titres against B. dysenteriae in 51 investigated cases.

These cases all came from regions where bac-

illary dysentery is endemic, namely, New York City, Jersey City,
Baltimore, Chicago, New Orleans, and Ro chester, N.Y.

Dr. Thomae

Ma ckie, in a discussion following the same article, upheld Felsen 1 s
ideas.

Bargen, however, in this same discussion, stated that in

56 cases he didn't find the bacillary organism at all.

Felsen

(1956}, however, calls attention to the fact that the diagnostic
agglutination titre is absent in many recovered cases of acute bacillary dysentery.

The difficulty of isolating

the dysentery bacilli

in every instance of known bacillary dysentery cases after they
have reached the chronic ulcerative stage is understandable, he states,
because it is impossible to isolate the germ after one week of the
acute phase of the disease has passed .
Fradkin(l957) studied 36 cases of chronic ulcerative colitis
from May( to Decemberl, 1935.

He aspirated the exudate directly

from the lesion through the eigmoidoecope, and hie results were
as follows:

dysentery bacillae were found in 10 cases, the Bargen

organism in 3 cases, 5 cases presented Entamoeba histolytica, and
12 cases gave positive dysentery agglutination tests.

Kopelowitz

(1938), after a thorough study of the problem, believes that the
weight of evidence favors the bacillary organism as the etiological
factor in chronic ulcerative colitis.

15.

Felsen(l940) gives a

detailed follow-up of the Jersey

City outbreak of bacillary dysentery which he report ed originally
in 1935.

Of 210 patients, 122 were followed, 10. 7%of them

developed chronic distal ileitis, or chronic ulcerative colitis.
Diagnostic aggl utination titres were obtained in a pproximately
90% of these cases.

Pathologically, he believes that acute

distal ileitis and acute ulcerative colitis are merely perpetuations of an acute phase affecting the same areas.

He has been

able to trace t he relationship at the operatin g table, at necropsy, and at X-ray.

The underlying pathogenesis, Felsen Believes,

con sists of an intramur al invasion of the ileum and colon by
non-specific secondary invaders, through ulcers ori ginally produced by B. dysenteriae.

The primary invader is, then, in

Felsen 1 s opinion, B. dysenteriae, and the chief secondary invaders are the enterococcus ands. coli.
Yeomans(l921), however, was not so successful as were the
above investigators. He was unable to find the bacillary organism in 65 cases·of chronic ulcerative colitis by stool examination.

Buie and Bargen(l933) cultured 56 cases specifically

for B. dysentery without success.

Winkelstein and Herschberger

(1935) found the bacillary organism in only 7 out of 60 cases
of typical ulcerative colitis.

In 27 out of 120 cases of non-

specific ulceratiie ecolitis patients, there we e a positive
serum agglutination for dysentery organisms i n e rather high titre.
Penner (1936)' found bacillary dysenter y has a tendency to
occur more frequently in infancy and childhood, and this fact
is certainly not compatable with the predominate age incidence
of chronic ulcerative colitis.

He does not believe that bacillary

16.

dysentery is as yet conclusive as the primary etiological agent.
Winkelstein (1937) found 36% of 41 c/o'nsecutive cases had
a bacteriophage in their stool spe cific for one or another of
the strains of dysentery organisms.

This bacteriophage, they

believed, was rather suggestive of bacillary dysentery as an
etiological agent, but it was not conclusive because a bacteriophage adapted to a gram -ne gative organism in the gastro-intestinal
tract may re dily become adapted to several organisms of the
0

same group .
He found also the agglutinins for dysentery organisms, while
usually not a very high titre, may occur in the blood of normal
people.

He states the normal expectancy of agglutinins for the

Flexner strain is 1:100, for Shiga,1:30, and for Sonne Duval,1:20.
Cross agglutinins with closely associated or related bacteria(B. coli) may also confuse the situation.

Agglutinins., he

has found, may appear and disappear rapidly or may appear late,
or may not appear at all.

After all of his 'investigation, he was

forced to conclude that the specific cause is yet to be discovered for chronic ulcerative colitis.
Brown and Bargen(l938) studied 140 cases of epidemict gysentery and found Shigella parodysenteria in the stools of only

45 cases.

They found that the incidertce of intestinal ulceration

of chronic type, following large epidemics of dysentery, was
small.

Intensive cultural and serolo 6 ic investigations of les-

ions of typical chronic ulcerative colitis for organisms of the
Shigella variety have been largely negative.

With this evidence,

they do not feel that the Shigel l a group is an etiological factor.
They also found that the agglutination r eaction was not a dependable diagnosti c procedure, as did Winkelstein( 1937).

17.

Elitzak and Widerman(l941) studied a series of 25 patients
(children from 2 weeks and upward) and found that no one causative factor stood out.

The dysentery organisms were not ev er

found, and the agglutination tests with the various strains of
dysentery were negative.

Their cultures contained members of

B. coli group and enterococci, 1na inly.

Chronic bacillary dys-

entery, according to Mas on(l943), does not exist as a specific
disease entity; it is rathbr a mixed infection.

THE ROLE OF TH E STREPTOCOCCUS

The hemo!ytic streptococcus has been associated with the
etiology of numerous diseases and likewise is included as a
possible factor in chronic ulcerative colitis.

Yeomans(l921)

published a report on 65 cases of chara cteristic chronic ulcerative colitis and concluded that the hemolytic streptococcus
was one of the factors associated with t he etiology of chronic
ulcerative colitis.

Einhorn(l923) seemed to f avor Yeomans' ideas.

He also stressed the idea that chronic ulcerati ve colitis may
be an inf ection with an inflammat ory process as a basis.
(1927) did the first r eal extensive worK i n this field.

Bassler
In

his first gr oup of patients studied, he found the pyogenic,hemolytic, and non~hemolytic streptococci to be the important
infecting organisms in the maj ority of cases of severe ulcer a tive colitis.

In his second group of patients, he found that the

streptococcus worked symbiotically with the Welch bacillus, or
the gram-pos itive diplococcus, or perhaps, even ~ith a pyogenic type of B. coli.

This is a symbiotic relationship, but he

feels that the streptococcus is the most important factor.

18.

Peulson(l928) reported 14 cases that he had studied, and
he found 10 varieties of the streptococcus.

He injected animals

with these organisms and produced typical ulcerative colon
lesions with five of these types.

He then took the sarne var-

ieties of streptococcus from other sources with which he natl
gotten positive reproductive results, and he injected rabbits
intravenously and received th~ same positive typical ulcerative
lesions.

stone(l929) tends to uphold the ideas of Paulson.

Bassler(l933) found that in the majority of 50 cases(87%)
the hemolytic streptococcus was recovered.

This organism,he

states, is not a normal inhabitant of the normal intestine.
Bassler is so positive of his results that he believes, in cases
where the hemolytic streptococcus is not found, it could ha ve
undergone ,nutation changes.

He does state, however, that in

addition to the streptococcus, namely the he~olytic streptococcus,
an enhancing mixed infection is essential for the production and
continuation of this disease.

Bassler (1935) gave the phenominal

results of having found the streptococci in all the cases he
stuuied.
The last survey of Bassler(l935) contains the most positive results of any investigator.

Win~elstein and Heischberger

(1935), howev er, gave a v ery detailed bacteriolo 6 ical report
of 60 cases of chronic ulcerative colitis which I her~ present
in detail:

(see Chart, p.19.)

This t able clea rly presents the variability of organisms
found in the stools of these patients and most certatnly is
contradictory to the findings of Bassler(l935).
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Poppe (1941) performed a very interesting experiment which
also could not support Bassler 1 s views.

He, Poppe, produced

acute and chronic enterites and ulcerations of the mucosa of the
colon by obstructing the lyrnpha tic drainage of the ileocecal
segment of the intestine with a 26% bismuth oxychloride aqueous
solution to which a small amount of rose anilene dye, in the
form of indelible lead, was added .

rhe injection was made at this

particulAr site because it was mechanically impossible to make
the injection further, distally in the colon of his dogs.

He

then administered B. coli, Staphlococcus aureus, strep. irridans,
and Strep. hernolytica to the obstruction in 11 of 21 dogs.

He

fol.l.nd that the lymphatic obstruction was sufficient to produce
ulcerations without any injection of bacteria .

He found that

none of the above organisms had any specificity in producin 6 ulcerations of the mucosa of the c::>lon.

The more pathogenic org-

anisms, however, did tend to cause a more acute process but did
not produce any specific ulcerative lesion other than what he
could obtain merely by simple lymphatic obstructions.

3:NTAMOEBA '"iISTOLYTICUS AND CHROiHC lJLCERA ::-rvE COLITIS

ue to the marked dissimilarity between the symptoms, protoscopic findings, roentgenologic picture, and the success in
finding this organism in cases of amebia3is, little support is
given to it as an etiolo 6 ical factor in chronic ulcerative colitis
by present day investigators.

The therapeutic test, namely the

rapid response of amoebic dysentery to emetine, is another reason
why this field of endeavor has been discarded almost entirely.
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Yeomans(l921) mentioned amebiasis only as a possible predisposing factor in reducing the bodily resistanc~ to further infiltration by some other organism whi ch he deems more likely to be
the prima ry etiological agent than the amoebic organism. Larson
(1931), while studying the predisposing facors in chronic ulcerative colitis, found a history of amoebic dysentery in 8 of
his cases.

Paulson(l931) believes that amoebic dysentery may

be the ~,rimary factor in some cases and ulcerative colitis a
secondary feature, but these cases represent a very small percentage.

He also feels that these are definite cases of amoebic dys-

entery to begin with which have had adequat~ tr eatment but in
which the organism disappears, and chronic colitis pers ists.
Fradkin(l937) found the Entamoeba histolyticus in 5 of 36 cases
of chronic ulcerative colitis which he analyzed.

Winkelstein

(1937), in a series of 60 cases of chronic ulcerative colitis,
found a very small percentage of cases were amoebic colitis,

He

had a great deal ~f difficulty in isolating these organisms, but
he was successful, finally, in isolating the amoebic or ganism in
a biopsied specimen.

B. COLI Al'L..1 OTHER BACTERIOLOGICAL SUSPECTS

I am groupin g these few remaini~g bacteriological factors
together because, other than B. coli, they r epresent some of the
extremely new and, as yet, experimental efforts.

B. coli was

found by Bassler(l913) wherein he mentioned a chronic form of
dysentery due to B, coli co111!llunis .

Torrey(l927) isolated a
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strain of B. coli in 251o of 28 cases.

Swartzman and Win~elstein

(19)4) believed that a virulent coli is responsible.

They per-

fected an anti toxic, anti colic horse serum which Winkelstein
has been using with 6 ood results.

Jicholls(l9)6), however, could

find no difference in the virulence of the B. coli of ulcerative
colitis and that of healthy individual~.
Daclc and Dr agstedt (19)7) found an entirely new organism,
namely, Bacterium Necrophorum

to be cornnonly associated with

ulcerations of the colon in man and tnonKeys .

These organisms

were found in enormous numbers in humane with chronic ulcera tive
colitis at the proctoscopic exemination.

They believe it to be

present primarily in the bowel because it a ppea rs when necrotic
lesions are pr esent in the colon regardless of the inciting cause.
The organism does not appear to be a clearly defined bacterial species and therefore has received different names.
It is similar, if not identical, to what i s called Bacillus
funduliformis in literature.

Dragstedt, Dack, and Kissner(l941)

summarized their evidence implicating Bacterium Necropµom:unaby
performing some very interesting work.

They found that when a

seriously diseased colon of a patient with chroni c ulcerat ive
colitis was isolated from the fecal stream by performing an
end-ileostomy, the aerobic organisms disappeared, and the anaerobic organisms persisted in large numbers.
however, remained diseased.

The isolated colon,

They concluded, therefore, that

the disease process was due to an anaerobic organism • . They cite
the following evidence as in di cating Bacterium Necrophorwn

2)•

plays an _etiolo 6 ic role.
11

I quote,

a. It is the predominant organism in the isolated colon in
ulcerative colitis during exacerbations and tends to
disappear duri~g periods of spontaneous quiescen ce.
b. It has been found in a great majority of cases of
typical ulcerative colitis.
c. Have found specific antibodies for the organism in
ulcerative colitis patients and not in the normal patients.
d. It is pathogenic for rabbits,producin 6 local abscesses
but not a definite r eprodu ction of chronic ulcerative
colitis as seen in humane .
e. It is similar to Bacteroidee Funduliformie, if not
identical. 11

These investigators do state, however, that B. Nec rophorum
is probably present in the normal tr act of man, but it needs
additional factors producin~ necrosis of the mucosa of the colon
to furnish conditions suitable for its growth.
Henderson, Pinkerton, and Mo ore (1942), in a suruey of 25
cases, found still anothe r organism, namely Hietoplasma capsulatum, which they feel was the causative factor ind cases of
ulcerative colitis.

No further work has been reported on this

particular organism.
Swartz and Jankelson(l941) , while investi gating the stools
of colitis c ases, obtained 1»ycoderma geotrichum, _ a fungus, in almost
pure culture.

Investigators of this fungus gro wth found that it

was present in normal stools in very small amounts, if at all.
They have not yet eetaoliehed the fact as ta whether or not this
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fungus is pathogenic.

They ma.ce no claims to its etiolo i ical

~

iillportance and merely made this study because no other work had
been done in this field.

I present , it, as these workers do, with-

out bias.

TH~ PSYCHOSOMATIC FACTOR AS OF ETIOLOGICAL IMPORTANCE

The character of this paper now transfers from the bacteriolo gical to the psychosomatic fields of endeavor.

Thie pursuit

of the etiolo~ical factors of chronic ulcerative colitis tends
now to stress the individual in his entirety.

It thus includes

personality rather than attempting to isolate a single mic roorganism as the basi c non-conformist.
Mur i·ay 1 s(l930) investigation of the life histories of
12 patients r evealed a close association in tiwe between the
emer gence of a difficult psychologic situation and the onset
of the sympto~s.

Paynton(l931) also t hought a nervous strain

was a perdisposing cause.
atave

He was afflicted with chronic ulcer-

colitis and was therefor e able to make first hand obser-

vations on himself.

Exacerbations occurred whenever he seewed

to be under extreme nervous tension.
Felsen(l954) stresses the histologic neurogenic changes
rat her than the psych~ lo 6ic.

He found definite hypertrophy of

the Meissner and Auerbach plexuses , especially in those cases in
which t he re is a productive inflam,oation with mar.ced fibrosis
an d thic.cenin g of t ne intestinal wall.

This fact is a noteworthy one,
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the trophi c neurosis theory.

It indicates that there is some

disturbance in the nervous illechanisrn of the colon with secondary changes wnich_ lessen the protective forces of the mucosa.
h~tever basis there is for this hypertrophy, Felsen does not
attempt toustate.
Bodman(l9J5) also stresses the psychologic background of
colitis.

He claims that many of the cases began as altera-

tions i~ the function of the vegatative nervous system due to
some psychogenic upset.

Sullivan(l9J6) also emphasized the above

point, and he adds that possibly the ac celerated pa ce of the
modern gge is the explanation for increased nervoue tension with
a resultant increase in the incidence of cases of chronic ulcerative colitis.
Luim and Porter( l939) presented a beautiful piece of work
which has been tabulated as the muscular s~sm the~r~ of chronic
ulcerRtive coli ~is,

In 6 cases of ulcer tive colitis, they
0

demonstrated at autopsy that the most severe lesions were generalized in the rectum where the muscle bands are circumscribed,
and in the upper colon,

They tended to follow the tenial bands

which~ over the longitudinal band - like muscular arrangement .
This peculiar distribution of these ulcerative lesions, they
believe, may be due to the fact that the hypermotility and spasm
of the colonic muscles cause this disease .

In support of this

idea, they produced early lesions of ulcerative colitis in dogs
by hypermotility and spasm of these muscles alone.
Luim(l939) noticed , while workin ~ on his experiments a month
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later, that w.1eo colonic explants we r e prepared, there wa s
severe muscular spas~, a nd an ulcer appeared near t ne center of
the ?aft the day followin 6 •

He suggested this muscular spasm

as the main element to study, and he found that spa sm , itself,
whether produced oy a mechanical stimulus, parasympathetic
omimetic drugs , or Shi ga dysentery toxin, resulted in damage
of the overlying epithelial structure with hemorrhage and ulceration of the colon.

He

also fo~nd that muscular contraction,

at first, brin gs a thick mucous secretion fnom t he colon glands,
but with continued spasm, ther e a ?pea rs a wetery, non-prot ective secretion which enables the mucosa to become ulcer a ted.

These

ulcers did not again b ~co~e covered with a protective secretion
until they were healed.

Therefore, while the colon wa s in an

ulcer ated state, it was liable to trau~a and fecal contamination.
The re tieneratin g epitheliu1rt in the ulcers tends to oe less resistant to trauma t han does n ormal epithelium.
Lium concluded that ulcer ative colitis ~ay be conceived to
be a specific reaction to a nu,nber of influences which can initiate
a spasm of the colonic musculature .

This includes

possible hyper-

activity of t he parasympathetic ner1rous sys tem, infections,
and possibly vitamin deficiencies .

Cnce t h e colon is spastic, it

can continue to do injury to its surface, and , with a continued
non-protecive mucosal secretion , a st a te of ulcera tion may exist.
Due to the f a ct t ~a t the rectum has the strongest musculatur e ,
it becomes the most frequent site for chronic ulcer Ftive colitis.
Luim and Porter (19?)) prepared further colonic explants in
do gs and obs erved the reactions of the colon un de r direct vision.
They found the explants repr esented normal bowel when it wa s
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continually protected with dressin 5 s, end the c olonic secretion
was constant as long as the dressings were changed daily.

This

secretion was influenced very little by anything except dehydration.

The mechanical irritation of the changing of the dress-

ings associated with a muscular spastic irritation was the main
cause for the appearance of the secretion.

~hen a layer of

protective mucous wa s secreted, further secretion stopped.

This

experiment illustrated more clearly the production of the colonic
mucoid secretion and also established pure mechanical irritation
as a possible factor in the establishment ofthe muscular spasm,
henceforth, the ulceration of chronic ulcerative colitis.
Stefano(l941) states that emotional conflict expressed through
the autonomic nervous system may produce spasticity of the musculatur e of the oowel .

Then a chain of events produced by Luim

in his explants of the intestines of dogs occurs with ulceration
of the colon.

Secondary organisms, he now believe:s, which normally

inhabit the bowel and whose symbiotic relationship now becomes
broken, may thrive in this new, easily accessible media .
Welch and Jor ham(l941) reported a case history of a patient
with chronic ulcerative colitis in whom schizophrenia developed . .
This psychosis disappeared when the patient's condition improved
after surgery.

This observation places the psychogenic element

secondary to the dise ·, se pro cess itself and not the predisposing
or basic factor as the other investigators had assumed .

DIETARY DEFICBNCIES L~ CH::tONIC ULCERATIV~ COLITIS

In most chronic dehabilitatin 6 diseases, the subject of
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dietary or vitamin deficiencies usually enters the discussion .
Since the disease in ques .ion fits this description, it can
justifiably be discussed in this li~ht.

Dickinson(l923) was

one of the early investigators who believed that a vitamin deficiency might play an important predisposin g part.

He also be-

lieved that the disease proper was more than likely associated
with some mixed infection, the latter being the basic destructive
agent.

Felsen and Lynch (1925) m~ntioned the high incidence of

chronic ulcers ive colitis in run down, debilitated, and insane
persons .
Dustin (1)27) stated that although the illl!llediate cause of
the ulcer ative colitis was probably infectious in origin, there
is experimental and clinical evidence which supports the idea
that the disea se is fundamentally a deficiency disease .

He

noticed also that afflicted person s were almost always people with
long standing poor dietary hab its.
Raskill and Oontarrow (1931) indicated a possibility of a
nutriti 0nal error with an altered calcium distribution in the
tissues .

This , they believe, resulted in a disturbance in the

vegatative nervous control with r esultant ulcerative colitis.
A number of cases which they treated with calcium and parathyroid
ended successfully .
Davis (1934) believes that there exists primarily a deficien9y
of vitamins B, and Gas an etiologic factor, and upon this deficiency are superim posed the secondary infections.

In Frank 's

observations, he states that he noticed a lack of vitamin B resulted in anorexia, anemia, degenerative changes in the intestinal
tract, such as decreased vigor of the intestinal musculature,
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vascular and trophic changes in the mucosa, and decreased
absorptive capacity, and de~enerative changes in the nervous
system,

A lac ,c of vi ta:nin G resulted in mental depression,

skin lesions, degenerative nervous system changes, stomatitis,
diarrhea, and pellagra.

Most of his cases showed improvement when

treated with an adequate vitamin intaKe.
Mackie

(1934) feels that chronic ulcer at ive colitis is

associate d with a deficiency disease, but that the association
is secondary rather than primary .
maintenance of the diseas e .

Ma c~ie

It is rather a factor in the

(1935) found evidence of

deficiency states in 62.6% of 75 cases of chronic ulcerative colitis.

Bargen and ~{emble

(1935), however, could ascertain nothing

in the way of positive information concerning anyt~ing unnatural
in the lives of 20 pa tients prior to the onset of this disease.
Feder

(1938) studied the dietary history of his patients and came

to the same conclusion as did Ba rgen and i.{e,..,ble ( 1935).
Lium

(193)), while studying the properties of the colonic

mucosa, noticed that a deficiency in vitamin A caused a decrease
in the mucous productio~ of this mucosa,

This is a rather import-

and findini, because as LiUlil further stated in his paper, this
deficiency lessens the resistancy of the mucosa to secondary
attacks.
Bod<in

(1940) has made a very interesting study based on the

idea that certain di~ts favor the existence of particular organisms.

'-

He found that undigested, unassimilated protein residue
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undergoes

alkaliue puttifaction and carbohydrates and fats acid

fermentation.

He believe s that an ideal diet is one that strikes

a balance between the two.

An im~roper adjustment tends toward

autointoxication and disease.

An excessive protein diet, he

noticed, will produce a preponderance of either streptococcus,
staphlococcus, or B. welchii, and an ~ver abundant diet of carbohydrates creates an acid environment which favors the colon
bacilli.

Various i ntestinal bacteria, therefore, are produced pro-

. lifically wher ein the intestine is found the most favorable site.
In adults, B. ~esentericus and B. coli are found to be the most
persistent of~alL.intestinal bacteria .

The actual cultivation of

different types of bacteria is not dependent upon the food we
eat and digest properly, but rather upon the porti0n of food
whi ch is not digested.

This, in turn, offers a suitable media

for bacterial consumption.

Regulation, to a certain extent, of

the intestinal bacteria can be gained by the food eaten.
made no claims as to the etiological value of

Bodkin

any organism but

was merely showing a very interestin g feature of food as a predisposini environmental adjustor.
Jankelson and Mc Clure (1940), after a careful review of the
dietary histories of a number of patients, concluded that deficiency states were the re s ult r a t he r than the cause of chronic
ulcerative colitis.

The deficiency states they saw most commonly were:

1. Iron deficiencies
2. Hypoproteinemias

J• Vitamin deficiencies, particularly A, B, C, and K.

4. Dehydnations

DraiStect, Dae~, and Kirsner (1941)

see~ed to uphold, somewbat,
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Bodkin 's (1940) ideas i n that they expressed also the fact
that the character of the diet greatly alters the nature of the
bacterial species in the bowel,
The dietary requirements of the human colon are recognized
by all i nvestigators, but t he rnase today almost wholely agree
that the severe deficiencies seen with this chronic debilatatin g disease are not pri mary bl.!-t secondary features of the disease
entity itself.

ALLERGY AS RELAT~D TO CHRONIC ULCERATIVE COLITIS

A very limited amount of worK has been done, as yet, in
this field of investi gat ion, and it is difficult to draw just
conclusions,

Therefore, it remains for the future to dec ide its

etiological importance,

Hare(l935) found that a history of allergy

was available in 85,)& of her colitis p<>tients,

Bassler (1935)

believes that allergic colitis is mostly an hereditary affair,
Ma ckie (1930) found that of 65 cases, 50% showed t hat food allergy
may play an i Dportant etiological role,

In many cases, he ob-

served thBt no evidences of sensitization can be obtained during
the acute phase oi' the dise g, s-e,

Later, however, thepatient re-

veals e stri~ing clinical evidence of sensitization,

He concluded

that the etiolo07 was a com plex rather than a single factor.
Andresen(l.942) tr eated and studied 50 cases of' severe ulcerative colitis at the Long Island College Hospital,

He found

that in 33 of the cases, food allergy was definitely dem onstrated,
"'-

An eosinophilia was not uniformly present.

he did not rely on

skin tests alone, but supplanted these with clinical, pathological ,
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and radiological evidence .
food in 84:o of the cases.
basis for study.

Milk was found to be the offending
Foods eaten ev ery day served as a

These included milk, eggs, wheat, potat o,

oranges , and tomato.

In addit ion to 84% bein 6 al l ergic to milk,

18t were allergic to wheat, 15% to tomato, 12% to each orange
and tomato, and
diet ,

9%

#1 , (Ta.cen

to egg .

He used the following al l ergy test

fro!.ll And re sen I s report ) :

Five foods: milk, egg, wheat, potato, orange.
Breakfast:

milk , egg , cereal(whea t ), cream, wheat bread , butter ,

an~ rirange .
Lunch: mil~, egg or cheese, potato, bread, butt er, dessert (whole
oran~e, orange flavored custard , wheat pudd i ng ,)
Supper : sarne as lunch or breakfast.
Between meals and at bedtime : milk with cr eam, and gluco se and
wheat crackers.
This diet is the typical non -r esidue soft diet most commonly
used for test pur poses on ulcerative colitis.

This die t, how-

ever, is contra-indicated in severe cases which might show de literious

manifestations, but in mild cases, and exacerbation may

be found to be due to a specific food when the pr ocess of elimination is used .

The elimination began with the mil~, and con-

tinued with other foods until marked iuprovement was seen.

If

the patie'1t, al though only mildly ill, showed marked exacerbations
on this diet, a diet

#2

was prescr i bed which consisted of gelat i n ,

rice, rye, peas, raspberry, or other vegetab le or fruit.

These

diet studies can be instituted at once, and in the severe cases ,
other foods may gradua lly be added.

))•

Rowe (1942) found, as did Andresen (1942), tnat milk
allergy was a common cause of colitis .

He

sates that smooth

muscle spasm is a frequent result of allergy.

He believes that

chronic ulcerative colitis, in all of its stages ,

may be

caused primarily by allergy and secondarily by a superi:'.llposed
infection and the effects of resultant avitaminosis.

Of the 67

cases he studied, definite indications of food allergy were
noted in 44 and equivocal evidence in

7. Milk, eggs, orange,

wheat, s,)inach, and tomato, named in ordeer of friquency, compiled the list of allergic foods.

By usin g elimination diets,

fruit free and cereal free, Rowe was to obtain complete relief
of symptoms in 7 of 14 cases.

In 6 of these controlled cases,

• specific foods reproduced diarrhea .

SUM!AARY AND CONCLUSIONS

1. Larson (1931) has shown statistic a l evidence t nat upper
respiratory infections tend to be associated with the incidence
of chronic ulcerative colitis.
2 . The Bargen diplostreptococcus,as yet, leaves much to be
desired in its e stablishment as a ns40~cifid:nbac.teriological tlv':3
agemti in chr onic ulcerative colitis .

J • A small percentage of cases of chronic ulcerative colitis
show evidence of oein g chronic bacillary dysentery.

4. The hemolytic streptococcus is not the primary factor in
the etiolo gy, but it probably plays an important secondary

role.
5 . Chronic ulcerative colitis may develop in cases of amoebic
dysentery which become infected by non-specific organisms .
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6. B. coli is.a li~ely secnndary invader in primary ulcerations of the colon.

Reports on such organisms as Bacterium

Necro,E_horum, Histoplasma capsulatura, and r,rycodermia geotrichum
are still too inadequate to evaluate from an etiological
standpoint.

7. Muscular spasm, quite likely, is a mechanical factor responsible
for the lowered resistance in the bowel mucosa.

The spasm may

be generated by multiple factors, and the secondary invasion of
the weakened mucosa may also include numerous agents.

8. Deficiency states are more likely the result than the cause
of chronic ulcerative colitis.

9.

Ulcer ~tive colitis patients seem to show a rather high in-

cidence of food sensitivity .
After analyzing carefully the literature on this subject ,
I can only conclude that the specific etiology of chronic ulcerative colitis is still obscure.

Idiopathic ulcer ative colitis

appears to me to be an end process wherein many factors may play
a role.

To say that the Bargen organism or the chronic bacill-

ary organism fulfill specifically the etiological demands is not
at all consistent in my mind.
Dr . Bargen has presented some very temptin g; evidence in
favor of his diplostreptococcus, but there have not been enough
other findings among reliable investigators to substantiate
him.

I am more inclined to feel that his organism is a mutative

form of t he streptococcus and not a type
anism .

specific colon org-

Bargen, himself, has found his organism to be present in

periapical abscesses

about the teeth nnd tonsils in individuals

who exhibite no ulcerative colitis symptoms.
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Chronic ulcerative colitis does

resemble chronic bacill-

ary dysentery clinically, pathologically, roentgenologically,
and in some respects, bacteriologically and serologically, but
the r e semblance is not quite accurate enoulYl•

The whole

picture of the two diseases seemsto differ in the following
particulars:
1. Ulcerative colitis is not known to exhibit the abrupt,
brief attack of the ordinary case of bacillary dysentery.
2. The age incidences of the diseases are dissimilar.

3. Ulcerative colitis is not infectious.
4. The bacill ary organism has been isolated in very few
cas ~s of ulcerative colitis.
5. Type specific serum agglutination tests for t he bacillary organisms have been highly unreliable in chronic
ulcerative colitis.
Other fields of investigation are still
the infantile st age.

more or less in

Small numbers of cases are cited by these

men, but, as yet, their statistics are not based o~ a large
enough series of cases.
ite

Several cases with symptoms of a defin-

avitaminosis ma y respond well to vitamin therapy, but again

the far larger number exhibit avitaminotic states as purely
secondary featares.
The muscular spa sm theory of the possible mechanical features
of th e disease process demonstrated that a number of factors,
such as psychotic states, a bacteriological organism or its
products, a vitamin deficiency, or allergical inconsistencies act-

,6.
ing singly or collectively may decrease the bower resistance through
the mechanism of the muscle spasm and thus render it susceptible
to a variety of non-specific secondary invaders.
To state that a s pecific type of organisro or process is
responsible for the disease in its entirety does not appear to
be inclusive enough

to me.

Chronic ulcerative

colitis, in

my opinion, appears to be a syndrome, or an end process wherein
many factors may excite a susceptible state in the bowel, thereby
allowing many non-specific secondary organisms to establish themselves and present the fairly constamt signs and symptoms of the
disease entity.
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